Histone hyperacetylating agents stimulate promoter activity of human choline acetyltransferase gene in transfection experiment.
Butyrate (5 mM), Trichostatin A (1 microM) or Trapoxin A (30 nM) increased choline acetyltransferase (ChAT) activity in cultured rat sympathetic neurons 3- to 8-fold in 2 days. On the contrary, the three drugs decreased ChAT activity in human CHP126 cells. Butyrate had little effect on ChAT mRNA level in these cells, suggesting post-transcriptional mechanisms for the decrease in ChAT activity. However, transient transfection experiments using CHP126 cells revealed that the M promoter, but not the R promoter, of human ChAT gene was activated 20- to 130-fold by the three hyperacetylating agents. A butyrate-responsive element was localized in the 1 kbp region upstream of exon M. Constructs containing in addition the genomic segment between exons M and 1 displayed maximal basal activity and inducibility by butyrate, suggesting the presence of butyrate-activated promoter/enhancer elements in this region. The stimulatory effects of butyrate and Trichostatin A were also observed in stably transfected CHP126 clones, suggesting that the chromatin environment was not preventing the induction of the endogenous ChAT gene by butyrate. Rather, the data suggest different chromatin organizations for the stable transgene and the endogenous ChAT gene.